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With the argument of population heterogeneity in mind, some years ago, researchers from Brazil and outside begun to develop new biological and biochemical approaches to investigate this intriguing parasite. Restriction analyses of kDNA (CM Morel et al 1980 Proc Natl Acad Sci USA 77: 6810-6814) have shown a considerable degree of heterogeneity in natural T. cruzi populations and important findings such as the occurrence of mixed infection in human, reinfection and selection of subpopulations have been reported (CM Morel 1984 TDR Series 5: 333-375, MP Deane et al. 1984 J Protozool 31: 276-280, CM Morel et al. 1986 Parasitol Today 2: 97-101). Isoenzymatic analyses also confirmed the heterogeneity although initial studies revealed discrete variability showing three or four principal zymodemes (MA Miles et al. 1977 Trans R Soc Trop Med Hyg 71: 217-225, 1980 Trans R Soc Trop Med Hyg 74: 221-237, AJ Romanha 1979 . In recent times, new concepts, models and methods have been introduced to elucidate the complexity of the population dynamics of T. cruzi. In 1986, Tibayrenc and co-workers (Proc Natl Acad Sci USA 83: 115-119) have proposed that natural populations of T. cruzi have a complex multiclonal structure. Although T. cruzi is diploid (Tibayrenc loc. cit, WC Gibson & MA Miles 1986 EMBO J 5: 1299 -1305 its reproduction is primarily clonal and sexual recombination is rare or even absent. An extensive zymodeme diversity among distinct clones was discovered indicating that they could hardly be clustered in a few groups (M Tibayrenc & FJ Ayala 1988 Evolution 42: 277-292) . The term clonet (M Tibayrenc 1990 Proc Natl Acad Sci USA 87: 2414-2418) was introduced to explain the intragroup or infraspecific variation. On that account, how many relevant phylogenetic subdivision are there? (M Tibayrenc 1995 Adv Parasitol 36: 47-115, RP Souto et al. 1996 . It seems that there is an "harmony" between scientists and methodologies in investigating genetic diversity at nuclear and/or mitochondrial DNA levels and heterogeneity is still being reported. On the other hand, evidence supporting genetic exchange in sylvatic T. cruzi populations (HJ Carrasco et al. 1996 Am J Trop Med Hyg 54: 418-424) A brief comment, based on our own investigation, that sustains opinions such as clonal heterogeneity, selection of subpopulation and plasticity [Pacheco et al. 1995 loc. cit., CMM Brito et al. 1996 Mem Inst Oswaldo Cruz 91 (Suppl. I): 278, Pacheco et al. 1998 loc. cit.] should also be add to the roll of contributions already referred to, in this text. We have been involved in studying parasite population in two systems and in correlating the biological and/ or epidemiological impact in both. In one system (animal model), the exogenous sources of variability (reinfection or accumulation of multiple independent infections) are controlled and the heterogeneity eliminated by cloning and subcloning the initial inoculum. Our results revealed evidence that polymorphisms in minicircles sequences can emerge during infection with a single clone but also can be reverted to the original pattern. Such genetic plasticity may reflect a shift in specific classes of minicircles resulting from RNA editing. The participation of selection in the transition from one profile to another or whether the transition is linked to a change in virulence requires further study. In the other system (patient from endemic area) the exogenous and endogenous source of heterogeneity are not controlled. The study of an uncloned T. cruzi isolate from a case of reactivation in a patient with Chagas disease/Aids co-infection showed that the patient was infected with, at least, three distinct parasite subpopulations. One of the subpopulations, with marked feno and genotypic differences, was used to infect mice. Interestingly, a distinct genotypic profile, but similar to one of the subpopulations from the patient, emerged during the reactivation of the disease after immunosupression of the chronic chagasic mice (CMM Brito MSc Thesis in progress). The patient presented four cerebral lesions and died of intracranial bleeding but neither histopathologic analysis nor the brain specimen culture were carried out due to the non-authorization of his family. During the reactivation, the mice under study also presented meningoencephalitis. The next step is obvious.
As final commentary we shall introduce the elegant vision of Keith Vickerman (1994 Int J Parasitol 24: 1317-1331) on the social organization and altruistic behavior (acting to increase another individual's output of offspring at a cost to one's own survival) of the parasite population. "A striking example of altruistic behavior is provide by the antigenic variation in the African trypanosomes. In the mammalian host the parasite population survives by sacrificing at regular intervals the majority of its members to host's immune response. Remission and relapse occur repeatedly and is evident by the fluctuating parasitaemia observed in humans. At each remission some member of the population lay down their lives so that their fellows can continue the line. This serial sacrifice prolongs the infection in the human and also increases the likelihood of uptake by the vector and transmission to another host".
It is not illogical a reflection on an altruistic behavior in T. cruzi populations with a similar strategy and its clinical and epidemiological consequences.
